In 1966, range ecologists from the states of Arizona, Nevada, New Mexico, Utah, Washington, and Wyoming2 initiated co-operative Western Regional Project W-90, entitled "Ecological Life Histories of Selected Western Range Plants."
This group was formed because of recognition that the lack of autecological knowledge on many important western range species was impeding range management progress.
Our knowledge of range plants lags considerably behind the foresters' autecological understanding of the trees they manage. are found only as theses, and thus are not available to a range man in the field. Autecological research on range plants has been largely fragmentary.
Problems of seed germination would be recognized and studied by someone in one state. Perhaps two decades later and half-way across the country a range scientist would follow with comprehensive studies of response to burning, but with different sample material and probable genetic variation.
These one-shot studies are usually aimed at inter-relationships which are guessed to be the limiting factors for control or revegetation of the species in the investigators' neighborhood.
Many times the weak link in the chain is found with the first attempt.
However, many other times this approach doesn't find the weak part of the cause-effect pattern.
We usually don't get to read about these negative results because of the reluctance of authors to write them up or an editor's disdain for publishing this type of information.
The result is that other workers retest the same outwardly plausible hypotheses.
In other cases we fail to find the limiting factors because they act indirectly and are cryptic unless a systematic study is made.
An example of these two principles is found in the attempts to explain saguaro (Carnegiea gigantea (Engelm.)
Brit. & Rose) decline in southern Arizona. Many workers pecked away at various facets of the total problem, but none were able to explain the lack of regeneration of this species by single factor reasoning.
Finally Niering et al. (1963) through a comprehensive study of the total problem were able to explain that overgrazing, as it influenced community composition, has affected rodent populations which in turn are the major factor in decimating saguaro regeneration.
It is obvious from this and other examples that the road to solution of problems is not always the short, straight or well-marked one. It is also demonstrated that arrival at a research goal is surer if one has a detailed map of the route to take. Such a check list of phenomena to be summarized or found out forces us not to detour around a facet of a plant's ecology that may well be the bottleneck we need to eliminate.
Several fine examples of outlines for autecological life history research exist. The ecological societies of both Britain and America have had committees to answer this need. In fact, the British published one in 1928 (Clapham, 1956 ). The first American outlines came out in 1950 (L awrence, 1950) . The British, however, have followed up with coverage of 98 of their species to date (e.g. Bowden, 1964) . Except for a few papers (e.g. Pelton, 1961) , Americans have largely ignored this approach and have gone sporadically chipping away at small pieces of the whole.
Discussion
By choosing the best features of these earlier outlines and adapting them for study of range grasses, the W-90 committee came up with the outline which follows this text. Here listed are the six kinds of information necessary to understand the autecology of a plant species: taxonomy, genecology, developmental history, ecological relationships, physiology, and economic value. The order of study would ideally follow order of presentation, as should become apparent during the following discussion.
(1) Taxonomy.
To undertake such studies, one should be sure of the identity of what he is working with.
Range people are prone to be superficial about their application of taxonomy. For example, we were led astray on the use of Elymus caputmedusae L. for what we know as medusahead rye. Not until Jack Major visited the Mediterranean area was it discovered that there was a misidentification of what is more correctly Taeniatherum asperum (Sim.) Nevski (McKell et al., 1962) . This finding enabled the correct European literature on this grass to be used.
In addition to problems of misidentification, there are those of synonomy-use of different scientific names by different people at different times applying to the same biological entity. For instance, take the case of creosote bush. The most current, correct name is Larrea tridentata (S. & M.) Cov. (Porter, 1963 However, we must consider the possibility of genetic variation over portions of the species range (Tisdale, 1962) . Such ecotypic (if discrete) or ecoclinal (if continuous) variation can only be discovered through experimentation.
The W-90 committee is exchanging clonal material of galleta grass (Hilaria jamesii (Torr.) Benth.) and bluebunch wheatgrass (Agropyron spicatum (Pursh) Scribn. and Smith) from all the participating states and planting it in nurseries in the home states to allow separation of the effects of genetics and environment. Such studies are similar to the "provenance" research that has so greatly enhanced reforestation (Callaham, 1963) .
(3) Developmental History. When autecology or life history studies are mentioned, many bring to mind study of a plant's life cycle. Indeed, this phase should be a major area of effort.
However, it is unwise to proceed on these studies without an adequate understanding of the taxonomy and at least provision for incorporating knowledge of ecotypic variation. Likewise, it is foolhardy to study ecological, physiological, and economic characteristics of a plant without understanding its life cycle. Such studies are best organized around the seed, seedling, juvenile, reproductive, and senescent stages of the life cycle (Pelton, 1953; Steven and Rock, 1952) . (4) (Walter, 1960) . This is why it is to be emphasized that an autecologist does not work in isolation of a synecologist or the information he generates. In fact, it is best that autecological and synecological studies progress concomitantly.
The synecologist provides understanding of patterns of vegetation in relation to environment. In the process of arriving at this understanding, first approximations of a species distribution, importance and reaction to the environmental complex are gained. The synecologist's observations of reactions to soils, flooding, fires, grazing, etc. by at least the dominant species gives the autecologist many working hypotheses.
The autecologist in turn follows these up with experiments sharpening knowledge of species indicator values, thus enhancing the use of synecological data for comparing environmental contexts.
So both kinds of ecologists contribute to range management in a manner analogous to the way physicists contribute to progress by engineers. (5 However, attempts to short-circuit the progression of knowledge usually result in some mistakes.
Attempts to revegetate with a species before its strengths or weaknesses are known is putting the cart before the horse. The seed source used may not have the genetic potential to flourish in the environment in which it is planted. Other ecotypes could be well suited to the technician's needs. Perhaps there isn't a long enough growing season for carbohydrate reserves to be replenished or for seed to mature.
Knowledge of each of these things increases the chances of success and reduces the waste of already scarce dollars for range improvements.
An understanding of every item on the outline is needed to do the best possible job of managing a given species. But this isn't to say we can't move until research is completed.
It simply means we will be able to successively do a better job as more and more of the question marks are erased. 0 bviously, the lack of co-ordinated au tecological information on range plants is a problem of major proportions.
Therefore, no one man in even a lifetime can make much of a contribution.
However, a group of men pooling their various abilities, facilities and experiences have a better chance of coming up with more information in a shorter period of time. The W-90 committee hopes to set a good example for subsequent studies of other species. It is hoped that other range scientists will be encouraged to follow with efforts on the autecology of other range plant species. 
